Phorbol esters specifically inhibit induction of immunoglobulin secretion in a murine B cell leukemia.
We have examined the effect of tumor-promoting phorbol esters such as phorbol myristate acetate (PMA) on the murine B cell leukemia BCL-1 and its in vitro adapted derivative CW.13.20. Phorbol esters, including PMA and phorbol dibutyrate (PDBu), were potent inhibitors of BCL-1 IgM secretion induced by either LPS or lymphokines; half-maximal inhibition was obtained with 0.1 nM PMA and 0.8 nm PDBu. The inhibitory action of PDBu on BCL-1 cells was reversible for over 1 hr, but after 5 hr 70% of the inhibition was irreversible. Irreversible inhibition could be blocked by cycloheximide, suggesting a requirement for protein synthesis. The specificity of PDBu inhibition was examined by comparing the patterns of protein synthesis in PDBu-treated and control BCL-1 cells. Total incorporation of [35S]methionine into protein by BCL-1 cells cultured in the presence of PDBu was similar to that of untreated cells. Analysis of radiolabeled proteins by SDS-PAGE and autoradiography revealed no consistent changes in the pattern of protein synthesis except at those positions corresponding to the heavy and light chains of IgM. Immunoprecipitation with an affinity-purified anti-IgM indicated that PDBu inhibited the increased synthesis of heavy and light chain that follows stimulation by lymphokine but did not diminish control IgM synthesis. Induced IgM secretion from CW.13.20 cells was also inhibited by phorbol esters, indicating a direct action on B cells. Delaying the addition of phorbol ester relative to lymphokine or LPS by 24 hr significantly reduced inhibition of induced IgM secretion from both BCL-1 and CW.13.20 cells. This suggests that phorbol esters specifically interfere with the signal for induction of IgM secretion by both lymphokine and LPS.